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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a soft magnetic film, having a saturated magnetic flux 
density Bs higher than saturated magnetic flux density Bs of an Ni-Fe alloy and superior 
corrosion resistance by optimizing a composition ratio of a Co-Fe alloy, a thin-film magnetic head 
using the soft magnetic film and a method for manufacturing the soft magnetic film, and to 
provide a method for manufacturing the thin-film magnetic head.SOLUTION: A lower pole layer 
19 and/or an upper pole layer 21 are formed of the Co-Fe alloy, containing Fe of 50 to 90 
mass%. Thus, the saturated magnetic flux density can be set to 2.0 or higher. A centerline mean 
roughness Ra of the film surface can be set to 9 nm or smaller. An Fe amount of the Co-Fe alloy 
is set to 65 to 75 mass%, and thus the saturated magnetic flux density Bs can be set to 2.3 T or 
higher. Accordingly, recording density can be enhanced, and the thin-film magnetic head having 
superior corrosion resistance can be manufactured. 
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<i. 5 0«ft%tLtT' 9 0K1;%OTT'^ "9 . y y 

[ o o 6 4 ] >r cni. (c*fi|B3-c{iBgieF e -i-Wfix Sr 
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5 0nM%&±T9 0MS%OTtf££ LX^h. 
[ 0 0 6 5 J boI2F e £_Lf£&l8lrtKl5£ Liz 

<7)<i. ®Wfi^SgBs$:2. 0TjJLtKS£-e$ij&» 

%mit'7 8ffim%OTt'$>0, fia»53Jg 
®JSBs£2. 2 5 TJ«J:lcr& & . 4fcJ:»)iT£L< 

[0066] ±ia htimm%M%<r>miK iFeM 
[ o o 6 7 ] t zzximuzmmmn. mxrnm- 

hVVJ* <C 6 H 4 CONNaS0 2 > SrigAtf-f * 

•/^fiSWF e 4 *>m%<?>c o>t*yW&< l zm-&tt 

[0068] imth9m.iz , > ydff§*t-9--y 
^ 'J b U >> A SrjgA L&V >3f#igA LJt*f£fcJt< 
TCo Fe cOggWfiSS^Ig B s £|6]±£ £ fc #T 
I, KCFe «i|flj£J:l:£*E<L1- & £ t X\ 2. 3 TJJl 

i&ttmzmi ^msmmg. b s r t tf*fmz% 

[00 69] mi^ y^V>i-h>J^^MXL^Z 

t xmmsms. b s tf\m±_~t &m&\± . ^ -y *H£*r 

%Z>irhX>*i&b3!iLt>1xh. 
[0070]^ /^mWzy- '/Ji V W- h 'J^ASrMA 

tc&mttzfohijK msism-hnmm 1 t^s-tagii 

Bs^Fe CD£l ^fiC^BtCfrfc^T 2 . 0 TfcLtKT' 
*)SV>(iFeffl^(Cj:oT{i2. 3TJ0Lfcfcr& 

[0071] ftoT^-v 77120 £tf L£Tg«&®i 

1 9Rv/$.tz\t±mmm 2 1 (c±§EfflB!utcoc o f 
e&k*mm-hztx\ *\ y7m.mzw8i$:M4>z 
it&zttfx-z. mm^&mznm^m^mmm.^ 

[0072] ifri>±mmmif*ix&z>t%i§irfi<®im 

£fa±Zit$>zk&x'%&. &r>xmmws^-y vcom 
miztm § ti& &mmnzmitt& <r> z ^mm±t 

&ZtmmX'h&, fcfeWWTCUL CoFe^Ai 
^Mfflc^ll^^fflS ( R a ) £ 9 n mWFlZi-tZ. 
tWX'ZZ,. mL<li, mE>tMl«Y^nS (Ra) 
i 5 n mOTtC-f !» £ t #T' § § . 



[ 0 0 7 3 3 £fiOi 3 fc+'OISFP^ffl;* R a < W 
I h Z t SJIAti. * -y * }84'^>y i) V s st V 
0*>J>£&Al%^ZtX\ X"/*j&&ZtlicCoFe 

[0074] 4fc**5rCli % HlffiSa^H c £237 

0 (A/mjiarfc-j-iik*^**. 

[007 5] 4^*HBBTIi. iUSfii£l7 UQ- c 
m ) JiLhfcT h Z t •& . 4 fcKl&fc £ 1 2 0 0 M 
PafelT. »4L<Ji400MPatlTtC'tl.£i:* { T' 

ttttfik LTHEtMcfiyflSftTV^N i F efr&tm 

imvmmimkm&zktfTZz,. (2)mi 

^COi.jFe^il, FecOfflCltXd. 6 8® 
fi%mJLT'8 OKMX&TX'h 0 . y * Jgl££ix 

[0076] Cl^JKttJSIi. ( 1 ) <7)i|£«&ftffi?t (iS 

A (C 6 H 4 CONNaS0 2 ) SrigAL. ^ y^-JS+O 
F e 4 :t>-&£OC o :*>ig|g£*ttait¥£BH5^ 
HrttC^L. £«0^ -y^j&^y^UX^gSrfflV^a 
»^ y^rffiKJ:o-C^ y*B&Ztiizi><7)X't>&. 

[0077] f^TSHiSt iixtf . ^ -y 3?®* izy- y 
ij 'J h 'J ^ASrjgAL/i^T't, F e coWmtZM 
mtfhZbX. 2. OTULt. #4t<«2. 25T 
tLhcOiSV ^ffflS^^S B s &%hZb i)^mz^ . 

[0078]^ y^fiS^tlf-y* l> >^ h 'J «>A$-jgA 

Liz^. &kl%^i$>&lzitKX 2 . 0T&±<nmi 

W%mmB s £ *>*nj^ F e ffljftiSBIi/jN;* < 
^StOcO. (fefecON i Fe^iOftV^WKS^JK 
Z'i§&Zt tfX'% ; #?&HJIK:fctf SCo F e ^A^ffiffl 

^ti\i^<omm®mizmmznmmmmws5< 

[ 0 0 7 9 ] 4^ y =Jf -y * 0 b V «>A£ 

[0080] Lfri>±.nffl!&fflBftX'2r>& t 

&mzffiazti&&mimizm&?&(o$:%mzm±-t 
hzt tfflmx'hi. . %&*%pnx'it. c o f e -g-^ji 

(OUffi^+'t^Wffl^ (Ra) £9nmfcTF(::-ti>£ 

[0081] 4fc*560BT'i±. fjEffiiSyj H c £ 1 5 8 
0 ( A/m ) MTlZt&Z t tfX'% h . 

[0082] ^WK'te, JtffitaSr 25 ( n Q ■ c 
m ) JJLLCi"S £ fc •& . 4 ^RIS^J £ 4 0 0 M P 
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IXit. mfr^&&mklX-&&jtztfimtlX 
[0083] ±MUz ( 1 ) ttOi ( 2 ) <7)C oFe^ 

&im(mm<mmm&^v wzi>m\i-&zktfxz 
[ o o 8 4 ] @3{±. *ftmzmz>m2mm®<?)fM 

[0085] ZCOmmmX'li. MRA^yKhlOfitiS 

iimi&T/m2tmtx'$>&. 0 3 c^-i terras 

WmM3 1 affBtfLZtlX^h. HufBh^ y^WBK 
313 1 a«g|MHvi:<OW|fi]ffi(Cfc^T b?y ?<BTw 
T*$j££irCM£> (03£#BBco,r,fc) . 

[00 86] MEb7 y?i|g^jfo$3 1 aCli. T*^ 
3 2 . -y 7JI 3 3 . &tf±SB& 

tm 3 4 AWf £il*:!Kfi§gB 3 0 tfBtiL ZtlX V . 

[0087] l«iBTgRSffi«3 2{i. T^TBl 6± 
{3iffl^y^j£§irO^„ *£HU§BT«ffiJl3 2 
<0±fc fi/i^f-r y Tfi 3 3 Ji. .* >y ^^^Tti&3r 
^fi5tt^JRW4T'»fig$ixT v \& Z t tm £ U \ gib 
mtli^ N iP, NiPd, NiW, N i Mo, Au, 
Pt. Rh. Pd, Ru, C rcOo*>imtfi:i±2ma 
±.frt>mWZtitzi><7)Th&Zti>W£ U\ 

[0088] %&*mi£tivimmmmmt i 

XWl*r* •yT®3 3£«iN i PA»ffiffl$ji^. N i P 

xim*?* •? rm 3 3 & ; t time* * •/ m 

3 SZMVHzim&tfMlzT'Z &frt>Ttyh. 

[00 8 9] ^i>ByieKffiS?3 0{i, **-j>7T13 3» 
V±&®.W§ 3 4 CO 2 JlTlSjfcS iXt V vt J, J; v 

[0090] Ml* -V -y r« 3 3 OJifcti. ffiH&tti: 
tfO^tlnlfflA^^-v^rrrx (Gd) fc'lt8ift.£&SA> 
£>SfeHB 3 1 ±|CjWC G d mblg 3 7 fit V > 

h. 

[0091] ^fcWIB** yT^3 3<DUzWf$LZix 

tz±®mw§ 3 4 «, *<r>±.\,zm&zixz>k&oTm4. 
o kwrntizmmstiz . 

[0092] iJBOj; dlZ*c \ «;Tm3 3A*X 
2 . 3f -v -y T)f 3 3 RTS±.&fimm 3 4 ZMk.* -/ * 

[ 0 0 9 3 ] 124 iztfrTX o lZms&mm3 1 fXhtoi 

3 4)um3 8tfmmmzn?-yj$f$,2ta:\M. mi 

3^f/H3 8 {i^r«^«« =3: k'X'Bltt S ^tUU 3 



[0 0 94] 03t*rfJ:d(e. h7-y?4«M3 1 
a<y)h7y?II:fr[6] (0^X;fr|ii]) (Cfcft&flfKlffiffijK 
(i. mlLhSMl 3 4 cr)±ffifrt>m&m® 3 1 0± 
®3 1 blzMIXTUziTmi 6fre,f&tihXlpHzl,tz 
tf^X&*lZ<!&mtf&tf&m{ffi3 1 c . 31c*5f 
f&ZtlX^l. 

[009 5] -?-LTI13fc^-J:d{3±a53Tii4 0cO 
5fcaggK4 0 ali. n(iB±a5atfiil3 4±ffi*^lj«iS<a^ 
M3 1c, 3 1 c±£jWTT&3T11 6*>£>Ji*l..& 

[0096104 t^-T «fc d (CHi||e±S63 7*iS4 0«. 

m®4 ObirFffiaT® 1 6±fcfflSIMUJ*VO>4. 

[0097] 03&1/04 (C*t^2|Q^®Ttt, T 
«©1 3 2 ^<i±g5KfiEB 3 4 *t±fd L/i 

(1 ) S>S^{i (2) OCoFe^T'^BE^^S. 

[0098] BufeTgpiasi 3 2 &xs±mm® 34# 

2. OTJJLh. L<Ji2. 25TJiLh. J:0ff^L 
< Ji 2 . 3 TliLh^V ^SlK«SSB s ^^TSJJS 
L^C o F e-&&TMj&Ztl&Z fcT, y TjS^C 

ttfX'Zifrt,. Mim-mmzmtv^mmm^^y f 

[0099] ^^BUfBC o Fe ££(2. ±ifi«j£»HPl 

fflix2-«JitiK-§ . m&&£}ft±.2-£hZk&X'ZZ>. * 
WflTIi . BiftflSffiO+'ll^^ffiS R a ^ 9 n mfcJIT 

[ o i o o i m i =5:v * t04 iz7f;-tmieMmx'\z. «. ^-r 
tii>T&3 rm 1 6 1 ±.mar® 2 2 . 4 0 sciss^ 

18. 3 0^flL. mlBfigffi^l8, 3 0^1gflg-ri,T 
gPSWl 19,3 2&V/£tzit±.&®]m 21,34 
Ji±E < 1 ) $>& ( 2 ) COC o F efr&X'mfS.Ztl 
hi>0)X'h%i)K WflTJi. SilBTSiilSffia 1 9 , 3 

2 at// & 21, 3 4 « 2 s w±«oiait 

^^•y 7-^2 0, 3 3Wg-t&lfflOKtt«* { ±IBffl 
«KH<7>CoFe^T'JgB!t^ixSC:fc*W* U\ C 
itfc <k X df> y Tfi^t ffitm^ J:0**$-«i-|»Ct* J 
"C*=k 4-m^SE«^Sft^CT^^JSS\'v-y K 

[0 10 1] *!tBUie^-yr®2 0, 33(Cgi-|,K 
WKttlW F e COffljfcJtli. BUie^^ >y rm 2 0 , 3 3 

tzm-tmemimco f e aiaut i 0 t/hs ^ t 

£H\ Ztll,z£^xmg.*rvvy°m2 0, 3 3tc;^- 
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hit mt&z%&. ttmmmnm&mitc o f e £ 

ZilXbX^. NiFe£&<0Feg<± N 
-v •? rm 2 0 . 3 3 t^~t |,JfflOiatt^<7>C o F e (0 
F emX9i>£<Xl>1)*j:h%\,\ ffigOSBIft-Cqidfc. 
SJ:d(C x N i Fe^WI^ F eS#*7 3®ffl%g 

B s li-fr Wtf \^ 1 . 9 Tg§fC* 
9. 2. 0T£j$i.l> J:^T^ y7-^2 
0. 3 3fflS«mtt®<7)Bs«^«<-ri,it*%^* 

[oi 02] ££TSH8©§i9, 3 2 omam&mg. 

Bsttfti£fctf#*Uitf % ±8RfiJ|21. 340 
&iftSStii«B si 1 ) *><S< -T4 i t £«k 9 , TSPSS 

[0103] 4 JfeT»3TJB 1 6Rtf±SB3TS2 2 , 
4 05: ±IBffll£ffiBc7) C o F e j£ L T t> H V » 

*». ±mmm2 1 , 3 4 Rxrr&wm 

19.3 20)flMUaBKffiffB SCO***. TSB371 1 6 
a^±«3TJi2 2, 40J:')i>K< : SrSJ:3{'CoF 
e F e fflfiKJt SrSWcpg-T h ZktfmtW 

[0104] m5ti#3mz&fthm3mBmn5m 

•y K h 1 *<B 1 1 mi tT& h . 0 5 J: o iZTU 3 
Til 6fc(iT/US-f3rfc*lCi&&m^-v-yTJI 
ttWSl ) 4 1 ffB&ZtiX . £ £> fc buKUKS^-v 

tmm 4 3 zit Lx^mm^immb % & x -? 

tea A )VM 4 4 it C u ( IB ) & i'cOSMJgSitfVh;* v ^ 

[010 5] M£=M/l'JR44&-KlM$F£ 
fettle* h1OT?»£3hfcttSM4 5CH4it, m 

[0106]El5^-rj:5t, m£±U3Tm46<7) 
5fe^54 6a(i. Ellji*t^(6]ffl{ZfcV^T, TgPn 
Til 60±{ZHSffia^^ J fyT«4 1 £fl-LT*t|6) 
U BSHrirvT'AG I 10Mtt*vTimiKZtlX 
fc9. ±^3T«4 6i0Siig^4 6bli@5(C^J:d 

[0107] *miXU^ T&3T1 1 em/±tz\t 
±&3 7l4 6fcL ±IEL£ ( 1 ) ttilt ( 2 ) COC o 

oFe^i«2. 0TJ2LL* jff£l<li2. 25TW 
±. <k9#iL<li2. 3TJ,XLO&Wti®lgB s £ 

[0108] ±&37l4 6&tf/lfc*:ttTg|5371 1 
6*\ 2. 0TtLh^SV^««^J!SBs$rS-r6± 



f 2 U: C o F e - i: X\ ••/ T]£W 

btfTZ. ffii3^£|fiLh$-tt& 

zttfx$hfrt>. mm$®mtizmvmims^ x 

[01091 ttzMiC o F e ±fe8M®Brt 
X'Bf8.Zil&Ztxm$,tf®®izBftL2ti^ JgMWffl 

m\xi±. msS3m<o^m^m^ r a & 9 n miar 

#-C# S . 4 H c < S . 

[OllOlitCoFe ^*<±gajSMfflrtt'*>l. 
fc» 17 • cm) JiLh, »*L<Ji2 5 (juQ • 

c m ) &±<D&3m£m zttfx-ti. £ tzfmji 

1200MPatlT. »4L<li400MPaJ3lT 

izt&zttfxzz. ZMzmuimftnkizfflix 
%*frt>m&mtnt tx-mfuzmm^n.x^ 

N i F e^tlS|SJKc7)^14ll-^Hk^#|, < r kifi? 
[0111] @6{i**BH(-fc{t^^4HSfe^c7)jf)l 
T14 6^2^SEtttlT^?^TW?nTV^i 

kTJb-gi. 

[0112] m§S±^TM4 6(i, ©V^fta^^Jg 

b s iGtzmB sM4 7 1 z<?)±izmmztit:±m4 

stx-ffi&ztix^h. 

[01 1 3] r£gBsl4 7li, IMLti (l)tti 
{± (2) COCoFe^T'®^^LT^S„ 

[0114] ztuzx OBifteSB si4 7 commmug 

JgBs£2. oai±. »4L<tt2. 25TJilh v J: 0 
»4L<(i2. 3 TJiUifC^ 6 . 
[0115] 4£-tiecD (Difcli(2)«CoFe 
&6-C#l£3*ifcSB sB4 7UttA]fifitt«(cmfi$tL 
i.-kT\ mieftBsl4 7cO)SfflcOHffi*l2:/J^<T' 

H c SvhS < -f S r i: ^-C'^ i . JlfWtjfcli . miaM 

ffl^+'t«¥^$ Ra^9n mJilTtT*^ . if 4 L < 
{±5nmJaT(CT#, mle»?S*H c ^ 2 3 7 0 (A/ 
m ) JJlTfc-CS . I < Ji 1 5 8 0 ( A/m ) &.TIZ 
^hZtWX'th. ZMZCoF e-&&%mmLtzi%r& 
IZlZimXLZ 1 7 (AtQ • cm) J3Lh % *?£L<li25 
(AtQ - cm) JJl±fcT&&. 4^K)£^^1 2 00M 
P a felTfcT'^ x jff4L<{i400MP a JjlTfcT# 

[0116] HiiieJLSS 37*14 6 5rfil«-rSJil4 8 
II ©Bsl4 7 KJt^T B s *vJn$ < ^ 
•oT^I) t> W). BuieSB sl4 7 J: 0 tJtfifiL* ? W< 
S*lT^&. HUieJJl4 8liCoFe^T-»j££ii. 
:<0l&. Biia±l4 80Fe-t^rft»i, «Bsl4 7 
^FetiOM^^ik^U^ ZtHzX~>Xm 
IBiSB sl4 7*>'Huie±l4 8 X 0 *>iS^&ln&3i®j£ 
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bs£#u ^-v vr&mizwaizmtyzitT . ies* 

<iC o F e^&T^fi^ft&ifc-gttSK . mHi N i F 
e fit tJ:^. frfrZ>W&. NiFe^i 

<OFefi<i. KBs®47cDCoFe<7)FegJ;Dk£ 

<Tt»*»4**v». tm<mm?7i&ti&£diz. ni 

F e£&<9i§£. F eM.&7 3®S%gSTt>fe»JKm 
&J£BsJi-£lvtfvu. QTSSTfeO. 2. OT£j$ 
*.&-rfc* J &<, A-?rSBs@4 7i|fiOBsC7)*-$rffi 

[01171 ££MiaJ:&n7®4 etcJ^tnl^iSv^Ji 
®4 SiWWtMifci t X\ G&ffla8fcPJJK-& £ fc 
fc«fc 9f64W&«*8ECJt6«*£flMStf 4£ fc UK' 

£ . ^^siesra^ttcWfis^ig^ismm^ -y k 

d £N i F e ^±<nfji)K C o F e ^(Cft^T Jfc&ft 
Srffi < f * £ t SCOT*. ±® 4 8 fcJiC o F e £ 

0 t>N i Fe^tttffltSJtfffiU^ 
[0 1181 ^7t*%BBT{±06{^-r J: iBs 
14 7#, y 7®4 1 fc*tl»Tf £T®Wfc«j££fl 
TV»4£fc#|fiU». ^(iigBsi4 7li:^7 
7®4 1 J:£S&8rt"&Jh$=i7J|4 6 W5tffigg4 6 a 

[0 1 191 ££TSB:37®16k. SBs®fcjSiti£ 

KHd£*i®<7)±fc& b s mwmm z ti. bitesbs 

®#«r-v -/7-«4 1 £:frLT±&3 7®4 6fc*t|6rf 

4. 

[01201 ££H6 t^-fHiftffMTtt, ±^371 

4 6 2 Mcommmm. t & -o ^ 4 a>\ 3 ®uit.T*;e> -> 

Ti>J:l/\ *»*»4*|J&D*§£\ ®Bsl47ll 

-y7®4 1 Cgt5li:M?M^ fc#*J£ U\, 

[01211 m7te*mM~m&m5mmm<?)mm 

BS^v WMMffimT&h. H7 cnmimBT'liMR 
IZTU? 7® 1 6 <D±(;:TgBfiBffifl 5 0 tfffiUJlte fc <D 

M h^rrftj^ (©fY^) fc{i|g|S®5 1 
iVO>4. 1?IEfeti® 5 1 ?)±ffi«L GflJ&Kfc&'K 3 
A >VB®M5 1 a*%M$ixTV^„ 
[01221 flieTOT^ 501*^r»l 5 1 
±fc;WC3r+ 7715 2 &m&LZtlX V i& . £ Kb? 
EJ&I§®5 lWn-f/l^jfcHS 1 a±Wi^-x7-®5 

® 5 3 ±.\mmasmnm.m a izx ^xmhttx^ 

[0 1 231 mHzifrrXd{Z±.^aTm5 5ii. ml 

-y rm 5 2±.frt>imm 5 4 ±fcMnm«r y i> 

[01241 mM±U^Tm 5 5eD5t3§g?5 5 adluie 



* V v TM 5 2 JiCTgHsBffi® 5 0 fctffa LTBJSSft 
4. "B?iaii^3T®5 5«0S^^5 5b<i. T$37® 

1 6±(C^j£$ft>t8Lblfl5 6 ZftlXmiiT^T 
®16C^Wt«^$ixl». 

[01251 £cr)HJIB®fc:feMrii. ±8B37®5 5 
&tf/££liTaSGM5 0li±iEL-*: ( 1 ) ±tdi 

(2) coCoFe^T^^flTV^. 

[01261 B7T<iTgM® 5 om&Zti. Mi 

Tssisffi® 5 o *nnp n 711 6 i o t m 

J&B s £H? 4 IdtEC o F e^T»)SS<l* fc . 

>y 7*jg^tlg^Sr^+ $-£4 £ fc i£li®Jgc9|SLt 

£ia4£fc*^fires>4. 

[01271 Jt±Sf37l5 5tt, f^^'MaC 
o F e ££T»Jfc5 frtwcfcj; Vv& { x 126 fc ffl 
ffi-fcgpn 7® 5 5 2 ®fcLfc<0®tt®*)«® flfiTCfc 
0. ^<7)^-yrffl5 2fc«(6jtSIPJ)!PlSBslfcLT 
HtrECoFe^Mt-^^it-r^TtiV^ 

15IE±SI5a7®5 5«05tSS55 5 acO^* 5 2® 

2±iZ&lX!§BsmtWl8.£tlXU&Zti>K ^-v-y 
LT»4LV\ 

[01 283 ^fc*^qBT*ti. @ 1 t@ 7 tStt* 
^Sfe^^CiJ^TC o F e-£&mtX v*B!&£tlX» 

*%mx'\tm£c o f e&&&vvxm%£Ri\>*rz 
mM* y^rnizi*)* •v*Bm-hzttfX'*z>. 

[01291 ^^miac o F e <y*ffifcfr& Z 

fc -cff eojkjj Tjg^-c^ . x/n- y tx-mat h X *) i> 
M- ^mx-jmt&z tmmizKh. 
[01301 *fc4naBB»fcfcv»r. m- 1 6co® 

it. T^37®fc±g?^-^Hl<0«Effl®fc^r-?TV^I. 
* { . fHETgP37®fc±SBy-/U h'lfc*«8ij^(^^$ 
*lT^T«»J:v\ ffiiETa!37®fc±a55/ 

[01311 iJCKH 1 L07 (C*T«^Jg«^-y H 

co-m$*m^mz'o^xM.Tizmm'?h . 

[01321 Hi a^02 {C^-TSHlSm'v -y Ktt. T 
g|537®l 6±(lGd^46®l 7£flML*rf£. P^'X 

S® 1 9 . ^KttCD^r-v y 7'® 2 0 Rt^±^lgil® 2 1 
frt>f8,&mm%18*mi*y*lzi:^XM&f&. ft 
IZffifflmU 18W\4 h^|6jfi^r(C^l 2 3 SrJB^i 
Lfctt. MztfCMPiffiZm^Xmmm®! 8<?)± 
ffifc Mldteig® 2 3<D±ffifc Sr^-^ffitc^li^-tS . 
HifiE^S® 2 3W±(ca>f ;l^® 2 4 SrUfwEtt^^-y 
J&fcLTtfiL Bifien ;p® 2 4 wic^® 2 5 
"tS. -eL-Tmiidet«iSI518J:*^Jfe»®2 5±{^{t 
T±gf37®2 2£mMfy\s-J»X y*miz£t)Bf& 

[01331 i23avia4 izKtmmm.'^-y k«. t 
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s Bessie hyy? mmmt 3 i a tig 3 (SKrereiai 

31c. 31c£»j£-r&. 

[01 34] D>fie^7 y^«@»«SI31 artfc, TSBHl 
©g3 2. #Ktt^A- yri3 3£$j£t&. naffr*" 
t7713 3Ji^W3 l±{3Gd^W>J!3 7S-Jg 
BUfB^ /T13 3±C:±igB$t&H 3 4 £;* 
7 S . ft** iwie&fiJB 3 1 ±fc3 >f ;H 3 8 £ 

JtlfeRlC'W-VJgjftLfcft. «E3-f;Wg3 8±Wft 

wi3 9t»(W-&. -eLT«e±anaaHi34±*>6 
mm 3 9±fc*>jn±»3 7*14 0 zmut yu-j> 

1 0 1 3 5 1 05 . 06 t^-r mnx^7 t-r 

T«37Jll6±(c^'y7'J|41frXMtU S&fcifc 
McS4 3£JBl£L*:f*. fHBffiHS4 3<7)±),z?4 )VM 

4 5£JBj£Lfc&. **»r«41*»fc1HSieiM4 5 
±KjWC±gB37l4 6 Sr 7 U-A;* "J/t 

[0136] H7(Z^tUnSA'N<r Kfct 
T)l 1 6 ±(c 1/ v*x h Srffl v ^TTSfflg©! 5 0 £JFM 

m5izm&?h. tmT®w&m5 0k«mm;}§5 

1 oxhHliC M Pi£fl«~ J: T- §.¥mtZtitz®t. m 
10±BStia^i:=5rl.3-<;|^^ffl5 1 a 
£7&£-f § . ftCmfeTM©! 5 0±*^fl5i^g« 

5 1 Jb •/ 7M 5 2 Ltzfc. W§!X \ •/ r/i 
5 2±fcn-Y;H5 35r«i|«fcy^-y^L. 
KaiifE 3 -f 5 3 ±(aNaM 5 4 SrJgjfc-f & . * L 
T„ frfe^ y7 , S5 2±*>^»15 4±(;WT± 

[0137] mz*mi£t5li& F e Offl^Jt^' 5 0® 
*XELLT9 0«4%WTt ZilfzC o F e£&7>;>< », 

[0138] *HBBT{i. UifiC oFe ^^VL-Xlg 

[0139] ^v^m^fflv^m^,^ m 

*v Fe 4 *ycr)m&£®*?lTi>. 
X^h. 

[0140] 01;clf 



ON/OFFSrj&JRU fa-f -f Jt£ 0 . 1-0. 5 
gKtrf*£fc*<lBF£LV\ 'WXlgSto&fttt* Co 
F e ^^^^iSat/ISBS^^t^^fflS R a 

[0141] ±E<D«t 0 ttZ/i)UZWMlz£ h y^r 

ffifcHATC o F e$&(C&£ /ifc F eMl^tW 
[0142] L*^*HBflT{i. C o F e^W^ -y^ 

. *f6 B J!T'f±, f e ^ $>mm/c o -< $ymm<D 

Jt*S-l. 0J3ULt*17. 0JaT(cK^-&. ^-y^m 
'ftCiS^i) F e ^yjt)g(7)c o >f ^-y^fc^tt^ifc 
^5r^<7)SS{ciS^-ri»C:fcrjtt*^5:W. Pel 

[0143] $ £> t*^BBt-<±ffifiB^ -/ ^fjg+t^-/^ 
yy-thU^A (C 6 H 4 CONNaS0 2 ) S-jgALT 

mmz* •v*mwzmAZi\-zu&. L^t^*^*n 

e fflj£Jt<Oi£*£H!. £ fc ^"C^ h t ft(aBft&K&» 

[0144] f^^HiSSStC^-f J; d tc, ±fe^ft 
tM$JlfeC o F e -&<kT$> l>t s Fe ffl^lt^ 5 0 
®M%lXhT'9 0»fi%WT(c:T'^, «&*EtSW«Bs 
$r2. OTfeJLBr^SfcfcU;:. ^LTs^^ftK 

[01453 tiz±si<7)-i *>m&<r>\mx-m®.%tiiz 

CoFe ^-^co^ffi^+'^tl^ffl £ Ft a £ 9 n m felT 

tt*^ . $f£ l < « 5 n mjyrtrc* mikmzmitim 

tzW&)Tfe<7)£ 0 iZ* -y -y i) \) > -f •> A 

£SA L4fc»i fcT\ CoFe ■&*&mWzmfi&£1&.T 
t, J:->T)Kffl<?)4 , 't^¥^ffl?Ral:«!)^Wt9nin 

[0146] — ±ie^^->agojt$*^^i. 

t . -r%bhF nA* yjgJS/c o >f *yii«oit*i& 
1. 0J:9M^<. *S^til 7. OJ:0tA§<-r 
2. 0TJ^Lh^g&WlKm^S&^fS>Ii:* ^ T^^r 

t * ? T^ < . $ 6 tKffi^+'t^^ffl^ Rati 

mi-&Zt:tfX'%%\,\ 

[0 147] Fe>f^>i8JS«±, 1. 

o g / 1 ti±T-7 . 5g/i jaTdsjes*i6,r t *<» 

£l*>\ *m\X'\imsi F e a >jgS5r £ ^SSo® 



(U2) J02-280217 (P2002-28K8 



mzC o F e ££C9F e^frafcA^ <t?>Z bffX'Z 

[0148] VlkOX 3 (StttfflTMU /WPX^tZi 
6«5U**8*J8^ ^ y*jg#tf>F e ^yjgjg/ 
Co4*ym&.OltmZl. 0£LhT*17. 0J2lTfc 
L . Io> y ^?§*fcl)--y * y h y >>A£&A 

oFe^^ji^-SvIt^T^S. ^WWingffiB 

Bft&hXC o F e tSfifriamcMMSiiJiffi 

[oi49j tttffimt. Vvtvyi-hWA* 
ymmnitmz i . ojajtr i o . obltcu 

mi££J;&m$\*-y d f&fcJ: , k Fe£>2fij£JtXj5>*6 0 

»S%fiLliT'78KM%eiTt^SCo 1 . x F e x 5r> y 
~ i: i U\ ^ixtij; 0 fSM8$&&£ 

[0150] fc6t4i*3Mr?tt. Ihrjfry^MJ* 
A £SA LT V vSrV \X y <0 F e 4 *yW8L/ C o 
4 *ym£^lt$£ 3 . 0J3ULT8. OETFfcU W 
xmiS t J; h -y ^fJ6t J: 0 . F e wHjfcJtX # 6 
5 fUXIeUir 7 5 ®m%MT b 4SCo,.,Fe,^ 

2. 3 TJilhffS CI b 1f*l®.tt h . 
[0151] -?y#y W-hy>A£SAL>5:V\X 
$£J9v\ ^XW: J:*«ftj( J: DCoF 

e fc&fc. F e 4 C o 

T\ «&fo?8j£&JgBs£2. OTi0t«V^2. 25T 
tit, fc«ttt2. 3Tj^a#ft|cStWc-j-*££ 

[0152] iJBO-t-y* U h 'J ->A5r^ ydf}§4> 

laLfc ( i ) (mmmznhzbtfx-zz,. 
[oi53] mzxmix'ii. y y-f- v y •> a& 
flxtfc;* -y ^iS4»<?)F e >r *>ms&/c o 4 *>-mj£ 

«Dit¥£l. 5J3UW2. 5OTKU 'WXftKCJ: 
£>m*y*s!:£J:D. FeWfflflEttX*f68S*%a 
JLT8 0nR%WFb%&C Oi-x F e, S-^ v*J8f$fr 
hZbWX-%h. 

[0154] ZOWmK&lZ X -oTJhE L/c ( 2 ) <0ft 
SttlKlr^tS £ b 4 . £nK3i#i£? fct - X 

>y #»jytb 'J •> AteJfctjJgftffiJTfc «K J: -5 >y * 
'J h y 9A££A3l£ft t^£Jt^CSU5ftaffi 

[0155] fcfc'U* v^Wfifc?'?* 'J y-f h 'J »>A 



?§4>K A«>5 Fe>(* >i§U£<oc o 4 * yi&gtft-t 6 

OKarKBs^. 0T&±t%hF efflmirthc 

oFe ^&5:p< -y ^ ]B)£4"££ t ^fig^S . 
[0156] ^rfeBUiefiSflUSm^B sli2. 2 5 Tjfil 

U^CoFe ££HU J£ B B B*^a^tJg|£§^Igffi<0 

ffi«h.i^r<, t^* { -5Tiii^:tt*^<6Ja[^Hc<?> 

'h*k^'y4rlR*»jft'C*4. *H«!Br«i. CoFe^ 
^>KiBOiHjtt¥%a2 Ra 5- 9 n mjaTfcTSiffcfc 

[0157] mzvv* y y-t- h y ^A^msix^v^ 

[0158] *^BB-C'«C o F e &-kOX y df J§*lC. 
2-yf-y-l, A'Jit-iV^X-fhZbiimtL 

mm tmw h c z&mz v&zb a-'t^ t . 

[0159] ^^*^B)!-CJ±. HUldC o F e ££<0* y 

^•?Stp^2 -x^;l^.^^;H^^- h 'J ^AlrigA-Tl. 

[0160] BUE2 -Xf-^df WHSIt-f h 'J «>A{i 

RmmsMX'ib h „ mfia 2 - xf-^^ h y 

^ A^)?gA(C i ->T, C o F e ^#<7)>f y JBlft^K» 

. ^ >y^lS(CB5iS***''#«-ri» 
Z b m±t & Z b & . m UX y KtcyK**^ 

«ts k . m£ktf&mzBfS.zixi c z<7)%i&. mmcom 

mx*U¥<^hWmbts:htdib. *«HHo J: o fclute 

yj^ < . ftiayj h c £/Jn$ < r & z t tf^mx-h 

[0161] &fciu£2 -x^/l^v-df x;WSElH- h y 

Atcfti. t 5 ^ y ;«ir-f h y •> a ^j§a lx t> ^ ^ 
*\ tuffi^y/MSi^hy^Afi, H9ia2-xf-^A. 

fSi^^-t v ^mz , friB7 >> y ;n^K-f h y •> a j 

c: ^y>*^HBT-« . •> y ^^K-t f y •> a t jt 

KTi&4*> fc < V ^ 2 - X^-yl^s.^ v /HKShf h 'J •> A £ 

[0162] i«B^ -y JfiS^tC^^^mA-r?.^ 

0 , tit^ -y *1&(D%iR£iii?<Mz9)mttVh& . 
[0163] ^teWJITIi. ±E ( 1 ) ftSuli 
( 2) <7)CoFe^(?)ffljii:LTIll=5rV>tll7tcS 



(?1 3) )0 2- 280217 (P2 0 0 2-2 8B18 



a. 



[01 64) 



&£;<-y*fl&£U:. 

[0 1 65 J &i'FeJ*>m£/Co>l*>m&<7)lt 
mtfl . 5*0 (ibl^l ) 0>*v* 

t±-f v ;* U MJ •> AifiMK £ tot . 
[0166] 
[^1] 





402 


g/I 




ao, a4. 4i 


g/1 




1 


8/1 




ao2 


g/1 


2-^>-L 4-v*~;V 


0 


g/1 




25 


g/1 


MfcJ- h U * A 


25 


g/1 



[ 0 1 6 7 ] m 1 twrt J: 0 IZF e 4$>Wm.l±4 g/ 
ITW. 39RT1iFe4:t>'SK£n£LT> Co4 
*>iRg5:3. Og/I. 3. 4g/l&V4. 1 g/ 
1 k^€$1i:T#^ y*%ttj£*>&C o F e-^^sm 

[0168] mZFe4*>m&/Co4*>mi<Oit 



Wl. 5&±T2. 5JaTfc3r&*&& (USSW 

[0169] 
[^2] 



«2 





1.23, 402 






0.57* 0.69. 1.6 


g/l 




1 


e/i 




0.02 


g/i 


2-^>-i, 4-s?**-;i, 


o. ai. a2. a4. as, £ 28 


g/l 




25 


g/i 




25 


e/l 



[0 170] ^2t^-tJ;3KFe-f:*>itJgf±l . 2 
3 g/ 1 &6VMi4 . Og/1 T'££. F e 4 

^Vji^Sril^LT, Co4*>®£$:0. 5 7 g/1 

(Fe-f3fy(il. 23g/lK 0. 69g/l (F 
e-<*y<±l. 2 3 g/1 ) . fohMil. 6 g/1 

(Cl<7)Ji^«i. Fe-<^-y(±4. Og/1 ) fc^ffcStf 
-y^riSffljfci^C oF e£&*MMLti. 



[0171] ft&K, Fe4*>m&/Co4*>m%. 
<r>itm<2 . 5X*)i>±$< (UMM2 ) 

[0172] 
[313] 



(a 4) ) 0 2-2 80 2 1 7 (P20 0 2-2 8BI8 



Fe :* >/Cb * 25 & 0 



5§ 3 



Fe<:*> 


402 


g/1 


OK 


CLU, 034, 0.57, 0.91, 1.26 


g/1 




i 


R/l 




002 


g/1 




0 


g/1 




25 


g/1 


man- b g * a 


25 


B/1 



[0 1731 miz^-rxdizFe-ixymm^g/ 

)Z'h&. H®rriiFe>f^ymKSril^LT, Co^( 
*ym%.£0. llg/l. 0. 34g/l. 0. 57 
g/1. 0. 91g/l&tfl. 26g/l fc^tS-li- 

>y*iSitWttf>£>C o F e£££SjiLfc. 
[0 174] &£$l&V*L$3(3i?-rj:3£. -X-y^r 

[0 17 5] £fcm&^L*?3<0^>y*?8ifll£a»£>C 
o F e y ^Mf & b £ . WT^^K«#5rft 

[0176] * >y *igisjg£ 3 or fctfcetfc . * 

6. 8mA/cra2C^Lt. $ hlZ) VIsXW&Ot 
4 — T -f — Jt (ON/OFF) £400/1000ms 
e c KS5gLfc. tlZTS- KflltomffiWiF e^S£ 

[0177)^1 &t^3 -/^?§ffl^T^ ^ 

[0 178] 
[*4] 







Bs 


Z25[T]£*T 




9[nmJ±Dfe:*c 




23D[MF&]«T 



[0179] ^4t± s mnmm&x'h*). -ttch-h 
*s < Ltzvmm i ^^smT-s>s . H4 tr^-r j: 3 

t, F e<r>mmtli5 9«fi%fiLh"C6 7W/o&CTb 

v t> & 0 , isw&ii&g b s -5 fc . t 

[0180] Mii#lAfc*< 5r6MHIi^<-?a>#;L 



flS #\ F e >f :* y mm/C oAH 1 . 

5<k9i/h$<$r£fc. jS)S^y-K (^ ydr^ixS 

O&TtZX 9 . C o F e -^+{C-i-iit-& F e SUOj&T 

[01813 
[*51 



Fefcb* 




Bs 






9tnm3KT 




300[MP*]£U:, 4D0CMM&T 



[0182] *5<±. $k2(r>mi%i%:X'$>K) . -f3r;b*> 
F e >f * yj»K/C o 4 *>«|gtf)JteP£ 1 . 5JiU:T' 
2 . 5 t Lfc5U£W<95i!il£*-e;& & . ^ 5 K^-f 
«t dtC F e cOiffljSJtJi 6 8*4%tLtT8 0 

Ttsro. mmmmmBs\t2. 2st&.±x2. 3 

>2ftS<7)ifc*$r 1 . 5&±X'2. 5W.TtttM. mi 
H^^JgB s 2 T «k 0 < -t& £ J: & 

[01833 *!tJKffi<?5tt"t#^a$ Rali9 n mfel 

[0 184 3 ^<^<J: 5(3. Fe^3j-yiiJt/Co>f5ry 
iUKOlfc^Srl. 5ia±T'2. 5OTi:-rSC:fc(c;J: 

0. a^»]itjtKT. hs^^ y- Fmmtzmtihx 
",*mizFewz<&£ti. mmto%tf±tf9. cof 

^<^0Si^iK^^-r^. ii»ia^^BsayiB 

ffl^<7)/h$ ^CoFe ^^$r^< y t>«Ot =f 

[0 1853 
[^6 3 



(&5))0 2- 280217 (P2002-2SW8 





83[«a%]cu: 


Bs 










30O[MPa3RJL> 350[MRa]ttT 



[0 186J*6»i. ^3C0^ISST'|)^. 

JgBsJi2. 2TjaTT'$>^^. ttWOSRffiKBstt 
2. OT5rjSi..&*l^i.J>l»*m^^t$>0fiSW 

mm%. b s {i^rr*s> o . * *dRis«><M:<«pra 

I?Rali 1 0 n mtUi{c5r •} . ®&h.#tAfc*< =5r-?T 

[0 187] F e 'f jf >ig£/C o 4 * >«0Jt$£ 
2. 5i0*>^<-t^fc. FetfCofcJt^TfgGfc 

[0188] ifcWHJx£»8iJ-C$ S WfWco^T 

a. ±ieL^Fe>f^->iaffi/co^>r>jij^cojt$« 
^mTUfineFe^^-ywcii^ i. og/i-i. 5 

ftftfcU . Og/I SgTfc-ofc. 5tFe 

[0189] *fc*2«IQ6W<o^t:tt, trxTVWc 

fcfciwfe* , iiBttiiHStf'hs < * * £ t tisss 



[0 19 0]{^{C. N \4*yt F e4#>m-tZ>X 
N i F e£&£'W>UKSE£ Jr&Sim* -y* 
&&J:9.Xv*£ftU ^<7)N i Fe£&<OFeiBWL 

n i fcit^N i f e^wmmw/tRtfimm 

[019 1] ifc. Co^f^yiFe^^WL, $ 

XW.fS.izX Sm^^ -y *miz£ OCoFe -y * 

JWtU * y*&+£,W>l>Fe-'f:*yi&&. Co^ 
Fe-f^yi&Jg/Co^yi&g. ^ y^JFM 
ZtlfzC oF e-k&Wz&lfrhF eiMLSt. Coffljfc 
it, iiiVCoFe^^iKm^tt&^fttSrP^ 

[0192] -y Mfc* h » 9.M 5 g 
/I ) , (25g/l) 'JArflQltf-h 'J 

( 0 . 02g/l) SrMAL*:. L 
T;*y*?SiS«£3 0X:. £t£9M<7)pH£2. 3 5t 
i£5£Ui. £ 4 3 OuiA/cm 2 fcSjg L 
S£fc>W*Sjg<7)T-f-7M-ifc (ON/OF 
F) 5:2 0 0/8 0 0msect^L7t. ttzTS- 

vmrmmizte. c o mss- jjjv vt . 

[0 1 9 3] ££>fc. Btt^l^V^^6-C^L^ 
■y^iS+t^-y^'Jy^hy^A^SAS-lfrT^ -y^ 
^L3tCoFe-&^i03*>. H<0*'«CoFe^M 

•f MJ •^AfrllASft.fc* -y Jf?S*^C o F e 

[0194] «7fcijrt rcoFe j <T)Mt. ^-y^'J 
h U ^AtfjgALfc;* -y y *^j££ix 

JtCoFe£^9f^J£3l, rcoFe-NjI(i,t 
•y* U h 0 >>A^'SALXU^V^ -y df-iS«f 3&»^>^ 
•y j£3*lfc C o F e ^^H^IgST'fc & . 
[0 195] 
[*7] 



(a6))02-280217 (P2 00 2-28K8 




[0196] C!Oa7$rS{cLT#CoFe-g^^Fe 

[0 197] H8(iCoFe^*Jb.5V>{iNi Fe^ 

[0 198] m8£7frf£olZ^ N i Fe£&CDi§£ 
fi. Fe^WSX*>'©ftT-i>^7 3«M%gJKT'fc'J. 

Lxmsmmm b s i$m< x i . 9 tsjkt*> o , 



2 . o ra±cr>!mmmmm Bszn&zktfX'Z* 

[0199] -3fif. C o F e£&c9ig£(cli. Pe^ 
•y ^H+fc 7 3 SM%liLhAix & i i: rt**mT'$> & . C: 
i T08 £ l.Ti?*»5 J: d (c. V y # 'J h- 1> <>A# 
SA£*l£;*>y -y^jSSftjfc rcoFej 

<fc9i>. t'^yyfh^ ^A^'igA^ttT v^v^ -y 

[0 200] msmfm9 <09<i, m^mm^w 

£*£<L*:. @80 TCoFe-Nj <DF eWmtk 



(!17) J02-280217 (P20 0 2-28BI8 



±3{C, y-yftV >j-hV VAtf&KZtlX^M •/ 
*r6frL>Xv*Bf8.ZtlKCoFe-&£ (CoFe- 

n > ?>ia£. f e mmtz 5 o®a%uu:T9 o$sw 

TCiSJTtfttf . fi&iOBstlSKB s £ 2 . 0 T&±®e> 

[ 0 2 0 1 ] &tz . -f y/j V yi- }• 0 OArt^ASixT 
V>&(, v< ydfiSA^ •y*Bf&.Zi\tlC oFe^(C 
oFe-N)?)l§£ v FefflCJt^6 0^a%tLhT'7 
8Sfi%WT{3^tWf . fmm%®%B si: 2. 2 
5 T£J.mt>tlh Z k tfhfrit:. 
[0202] $ Mz-fv * U h 'J >?2>*ngA£fVt 
V^^ y4r^4,^ ydr^j£SiX^CoFe-^ (C 
oFe-N)OiS^ Feffl|«Jt$:6 5Kft%l.XhT'7 

5M%WTtc^-rwf, ^»ia^^aBsSr2. 3 

[02 03] ftot. ■^•y*i;>-thy'7A^m$ix 
TM&vv* -y^fiS*^* 7^M?iitCoFeM 

F ei$aj£it**5 0Sfi%Ja±T'9 0 If J:%iUTT'J> 
0 , L< Ji6 0»S%tl±T'7 8Sf*%fcrFT**> 
Ox J: L<{±6 5ffft%£LtT7 5«*%JaTT 

[ 0 2 0 4 ] . ••/ # 'J HJ *>A.tfMAZtltz 
^y^iSa^y^JFMLrtiCoFe^ (i8«Co 
Fe)Ttt. Fe-i-:£fi£ft6 0Mfi%lJLta^!«j9 0 

f & <! t A*T-£ Sdt Wbfr~>tz . ^coidtrCoFe 

[02 05 J U*» t Sr**^ >y * 'J h 0 «7 A#MA 
Six*:* -y ^?8*»^> B&LZtlfiiC o F e £&tf)F 

[0206] 01 Oii, CoFe££(ffci!i#>l>Fe# 

^&kWffico*>m¥#mZRakcr>mm*-f777 
X'hh . ffl9lzifit£ oizfyit V >-t b 0 ^Atf&A 
Sftfc^ y y*»j£L£CoFe£& (09 
<50C o F e 0177 7 ) ?>F e&t><7 5'£M%m1k<7)k£ 

[02 07] 01 0£Srf idtC, Fefl£6 8«fi% 

R a £ 9 n m OTl'T# 6 Z k Vbfrt . 
[0208]FeM6 8ga%klLT8 0 JtftXHT 

£;b-fr6 k . HWJS^^SB s £ 2 . 2 5 TGUJCT* 

[02 09] COJ;^ (C^UBflT'Ji, -9" -y# 'J y-f h- 'J 
>>A#g|A£ft.*;^ y^rjgA^^ y^jSLfcC o F e 
(08<OCoFeW77) <?)Fel!:6 8SI% 



JU±x-8o®s%jaTt-ri>t. &»®M£b S £ 

2 . 0 TBLtfcT* . MtttWcli 2.25 TJiLhtCT 
£ . ££)Sffi^*'t^¥*lffl$ R a 5- 9 n mWTtCT^ 

[0210] ±E^»2&t/*5 T'iJiD/lLJt J: pi:, F 
e-f^>ig|S/Co^^>1iJgc0Jt*2:l . 5ULhT 
2 . 5OTt-t&^ kX\ MtW)-%<Oim±.lz J: D, Co 
F eg&if)K:*&*l£ F efflJr 6 8® fi%Ja±T8 0« 

^ffi^JBjS-t&ifc*^. ^»B^^Sr2. OT 
JSLBrCt 9 n inJUTC"C§ 

[0211] f- y^ 'J y-?- h D ^A^SA^ilT 

V^V^ y^fig*^^ -y^JtLfcCo Fe^TIJ, 
S 1 0<O rc o F e - N j ff)?y 7 Srl-T^^i o 
CFe <7)ifflj£Jt $• 5 0 «fi%±T 9 0 Ka%mTfc L 
T tMfficO* djS8¥%fflS Ra$r 9 n mOTCJfPi.^ 
< . fflfiSJt^C J; -^TiifiiB^C^^ffl^ Ra£5 nm 

[02 1 2] Ify^'Jy-fhy^AA^^ilTV^V^ 
J< y^ftg*^^ -y^BE^flfcC o F e££cO$»D4» 
«¥^lffl $ R a *^Jn? V ta&tt . tiHAtt^fiT 

z-tZTtm stfst ii%^z k^&m.&cr>mm%WL 

[02 13] mzmi UiCoFe^tMN i Fe^ 
01 lC^tl^N i Fe^tWMAHciO 

t^^r^toco, -F-y^yy^Hj^Aa^^ftT 

Vv&v^ -y^7§ffl^*^^ y^fffM^il^C oFeM 
(01 lfcjjrf TCoFe-N j (0/57) F 

e<o«fi!Ut£ 5 0«M%tUiT'9 0«ft%«Tfc:-rsc: 

kX\ S18*H c Ir 2 3 7 0 ( A/m ) OTKUte £ ^ 
t ^ggfc^C -I. , ItFe cOfflj&Jt ^ 7 0 SW%£Ubfc 
i: «®t^J HcJl580 (A/in) CIT&hS < T* 

[02 14] t^0i Kc^-tidtc. t-^'JytF 

CoFe^i (01 TCoFe j c?)???) <7> 

F e <7)®mt£ 6 8«S%JiLhT'8 0 %m.%WF 
tZttlZ k . mtlJH c £ 1 5 8 0 ( A/m ) KlTtVh 
ZKX'ZhZktfbfrh. 

[02 15] mzmi 2<i, CoFe^iN iFe^ 

mmmm*. ^knmsiMjmmkizkbz-oxiftm 

2 IZTfctX Olz. CoFe N i F e^tJt^T 

Mmi&>bz < *r*? ij y y-t h y •> a*^ y 4r 

CoFe^i (01 2^-T r C oFe-N j (7)^7 
7 ) F e^)M^Jt$r 5 0MM%W±X'9 01OL 
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%JilTtc-fSifC. itffiJi5:17 (uQ- cm) &± 

izt&Zbfi^mzZh. 

[0216] ttZV -/*> V V* b 'J ^AingAStotX 
•y*?8a^7W*^j£;Sil*:CoFe£& (HI 2t^ 
t r CoFej(7)/77)^, Fe£Wfi£6 8K 
ia%WJiT8 0®fi%OTtCtS i t T. OTiec o F e 
^tCfe^Tt>2 5 (//Si - cm) Ja±$r5|ffiT^S. 

[02 17] &KH1 3Ji. CoFe^kNiFe^ 
F e M&J) t nm&imt?? VX'hh. 

J&£to£CoFe (@13t$tfCoFe-NjO/ 
77) <7)i|£. F e«Dffl«Jt* 5 09MXt3±T9 0® 
S%ClTtct«£2:-r. &JE?j£l20 0 (MPa)fel 
TteWiSdfca^iEfc&fc. *fcFeffljftJt£&*£ 
±tft V^< t^57j(^h$ < %r>X^% . FemmtJ)* 
»7 5M%J2lhK*ifc«i!RIB**4 00 (MP 

a ) giT£*P*.& c t mmx-hh z. t . 

[02 18] t'/A'Jyfh'J •7A<±jS7Jg*nS'jr&.& 
^y#!Jy:hFi;^A#^$totVv5rVV< -y^r 
?§*>^;><-y*$j££;hjtCoFe£& (Hi 3c0 l"Co 
F e - N j 7 ) <i. -*f-y# 'J Y 0 >7A#ngA 

£ft£*7*®*»£>*y*0j£§totCoFe£& (H 
1 3(0 r C o F e j «/77 ) KJt^TKjSTWAS < 
yjrO^^., LfrL&^JIglETjSr 12 0 0 (MP a) 

jjm-wi. i><ii: . fiiac oPe * mmms< 
t:Fe <rmmz x->x\t. tmc o f e <?>mmi) * 4 

00 (MPa) VlTlzWllZbtfTZ. £*)%>miz 
C o F e £j*ma$v'\-y F*>Bff3>37ttl: LTffifflT 

[0219] ? >J y-?~F 'J^AAngA^to^ -y* 
iS*^^-y^f^$fUtCoFe-&# (Hi 3C9 rco 
F e j W/77) Til. F e ^WSSr 6 8Sfi%tLhT- 
8 0«g%OT^«l8l*I-r& fc . ffiUSTJ&N iFe^i 
tCJt^TA^&StWK SiffEHJE7jS:4 0 0MPa 

[02203 mzm 1411. CoFeMtNiFe^ 

toFe ^frfifc n2rffla#H k fc vrn® z^-tr? 7 

X'hh. Hl4fciS1\fcdfc:, WJy+f'JWiJ' 
SALTV^V^ -yJfjS*^^ -y*$j£$to£C o F e 

(HI 4('^-r rcoFe-Nj ^57) T'J±. 
F e CT>MSJt$r 5 0Hfi%fiLtT-9 0®fi%iiTFfc"$"& 

N i Fe^&tBBK, Jbl>VMi-etoiLl:C0^77tt 
k 6 iti^r-/t y y 

•f-h*) ^AtfjgAStot^ y *i§*»<^ y^jBttSfifc 

CoFeM (Hl4t^rt rCoFe j (0/77) T' 
F e«t^ 6 8MS.%&±X'8 0MS%OT(^ 
h t , NiFe^t |s|ga(7)My7tt^H k £ ft 6 d 



[0221 ] ftlcHl 5li. CoFe^tNiFe^ 

^<7)F e-^^rat <m&z?F.tr : y 7 x-h 

h . H 1 5 fcSStf-J: 7 fc. t^A'J^th >J ">A*?SA 
LTV*SrVV< -y* ydf^lS^ii/cC oFe^t 

(HI 5lZ50t fCoFe-Nj (r>7~77) T'Ji. Fe 
<0ifflj3yt£ 5 0®M%UJbT'9 0®ffl%OTf«. t , 
t>--y# 'J y-f F D ^AtfigASil*:* y^iS*^^ y^f 
MJilfcCoFe^ (HI 5iZirrt rCoFe j <T> 
ify 7 ) \z&KX&&m&>b* < t& Z t fi**!i&T$> 

h . Mtmiz\m&®.&£ 250 AtiTtcjfpi * c t a* 

.1 OJ; 7 y^jg+fcU-y^ U >"7- h U >7A 

Sr^-rsct^^cyjrO. HlOTift 

m iizwm^m&vmz r a < t# smh<o 

[02221 yjrfc-ty * U ^7" h 'J "7A#iiA£tot;>< 
•y ^fj§*^^ y *Bf8.2h£: C o F e ( H 1 4 fciS 
-T r CoFe j W57) Tfc, F efflBSik$:6 8SM 
%tLh"C8 OMSasiTfcttof . JSolSg^ 3 5 OA 

[0223] HI 6\i. ^y^»Jy^-b'J>7AAm^ 

t^<0Feffl^itt, ^ y^tptArtSFe-f^-ySI 
*(g/i ) , Co>f^-yiaK (g/1 ) MFe^ 

yvmyc o >-?es<?)jt$fc (nmm:^-?? ?x- 

[0224] iSltc^ Lfc J; d £*ftffi?tt . -9- »/ ^ U 

j£$totC o F e^<7)F effl^ltSr 5 0Mfi%W±T' 
9 0Sfi%tlT{^£L^. icD^77SV*7^L 

rcoFe-Nj M<r)&Fe4*y®m/CoJ*y 

m&cnitmt:%&tZ> t . BfliaF e >f ^-yjgS/C o 4 
*yiSg<0Jt*5r 1 • OtLht' 1 7tlTt:-ftof, C o 
F e^cDFeffljSJtS- 5 0«a%W±T'9 0®fi%tl 

MEFe-f^->iig/Co>f ^yjD^^it$$-i . oia 
±T1 7£lT£ft£L&. 4^i<^fc#Co-f3j->iiig 
WtoO . 2g/l feUiTl . 4 ( g/ 1 ) KITT-S. 
Sdia^K. SJtFe-^^yigKd. «Sial. 0 
g/ 1 llhX'7 . 5 ( s/ 1 ) ttTTfcS I * L 

[0225 ] i^tC t7*'JyfF U -7A*«igA$ilT 
W5rt,v< >y ^ff8*>^>^ •y^f^^totC o F e££<0. 
iff* LV^F effl^Jt^ 6 0m&%OLX'7 8«M%BIT 
('S^tfc. HI 6atf«7(^Lfc CCoFe-Nj 
fflcr>& F e H yW£/C y igg<7)Jt¥^ 

it, rmFejxym/cojtymj&nmz 

1 . 0g/l IXJiT'l 0 g/ 1 KlTttfllf , C o F e 
M«F e ffl^JtSr 6 0«a%lXhT'7 8SS%mT(C 
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f e >r *><myc o a *>$u£<7)im<?)#i turns 

£ 1 . Og/1 fcLkT 1 0 s/ 1 ttTfeRELfc. 
■rofc^Co-ftfyiSJKH. ffilfcO. 2 g/ 1 &±X' 

1. 4 (g/l ) VTX'&&ZttfmL<. ttzFe 
4*yWi%l±. 8Wal. 0g/lfcUiT7. 5 (g/ 

i ) ixrT&hzktfmtu. 

[ 0 2 2 6 ] mz . 'J h 'J ^ J»tfMAZtl-C 

kvfriv* y4f?g*>^^ y*Jgj£$iU:C o FeolO, 
L ^ F e fflj£Jt£ 6 5 ft&%iyJtT 7 5 f£ft%filT 
£t££L*:. 01 6&t/H7fciSUi rcoFe-Nj 

f e A a y®g/c o 4 a yj&K<DJt*£:f iTf 

5 fc . mildF e 4 ;ty©g/c o 4 *>m%.coim £ 

3. 0UtC8JaTlCttUf. CoFe^cOFeiffl^ 
Jt£ 6 5Wfi%BLhT7 5ftfi%JUTfc:|&rt£ 6 1><0 
t#i.^il>„ J: oTWJJTfct ml£Fe>r *>m& 
/Co4:*yilM<Z>Jt¥<9#£U^®B£3. OWLT 

fcO. 2g/I JJUtT'l. 4 ( g/ I ) JJlTT'fcS ^ k 
ifijftK. £fc F e 4 :*y Iffal. Og/1 

OtC7. 5 ( g/ 1 ) OTT'*>3 £ k U\ 
[0227] 

O F e M£ 5 0 «M%fcLLT 9 0 SM%UlT{Ctl> £ t 
T\ N i F e X 0 1> > 2 . 0 Tfcl±<7)ffi;fD©j|^ 

6 0®M%Jjlht'78®fi%JaTfc:-rSCtX\ 2. 2 
5 T£LtO«AHS3tffiKB s £#S £ fc . $ fefc 
F eft£ 6 5f«%ja±T7 5fi*%fclTIC*6£ t T 

2. 3 Tj£±OftffiS^fl&ff* 

[0228] L*'t>*^BBTIi±a^fflria£HrtT*feil 

Kffl«9tp't^¥%ffi? R a & 9 n mlilTt^S £ t #T 

[0229] £ fc+lfcBJJ-Cfi. * y WHCIJ--!^ »J > 
^ VV V&i&Alt?^ X >y * &4><0F e 4 #y}&g<7) 
Co>( #yigjg£2tt SSIE-fL fcit^Vlv^-y^;: 
<fc ->T±IfiU:F eafiOtatfffifnig^^S^tf h £ t 

[0230] *^Bfl-c<i±iec o F e£&£0!|;tJfiII8 
EB0, 

[02] 0K9WM0. 

[03 1 *mt<om2$mBB<omMmw^v 

IEffi0s 



[04] 03<»iiS0. 

[05] 3 HJfeJ«>F#K©m^ y h' <5D$EBIt 

090. 

[06] *%niiO®4^g^ffiiDj5)l®m^ x Kco^lffi 
ffi0s 

[07] *^^5H«g^?SOr«flg®^^ x K<»r 
ffi0. 

[08] /WA®^£fflV*fc1i&^y*£<£fflU &-o 

^•^M^CoFeM (CoFe-N), 

* 'J y^- b V V£.tfi&XZtlfzX >y ^f?S*^^< v^JBfiE 

ZiXfcC o F e-g^ ( C o F e ) MfiN i F e-^<^F 

[09] m8lz*ty- -/*l , J>t\~V'?J>tf&A%tLT 
Vv£tvX y dfJ8*^^< v^M?ilfcC o F e-^ ( C 
o F e — N ) <7)F efitfi&ftSm®Sfc<?)K^^-r/ 

[010] >"?^agS^ffl^3t«M^ y^2rffifflL. K 
o-^y* U y+ h 'J ^AtfigASfvO^* -y^f iS* 1 

^>^'y^fi!t$tl7t:CoFe^ (CoFe-N),t 

&ZtUZCoFe&& (CoFe ) &tfN i Fe^O 
F e fifc8^Bf<0^ll^*)ffl§ Rat 03Rffi^Kt^ 

[011] ^V^«iS$rfflv^«M^ y^^fiEfflL, fl 

W'^MJiTJtCoFe^i (CoFe-N) . ■»)■ 
>y* y -yf Y VtAtf&AZtltz* v*mfrt>* 
j££*lfcCoFe£& (CoFe ) Rt^N i Fe^« 
Felt &ffi.Jl He t OBi^Sr^-r^7 7 „ 
[012] /^Xt|g£^fla^3tm^-y^S:«6fflL. J. 

o-t-y^ y y^- h y '>A*>*SA$^^.T^^^^v^^ -y^-jS* 1 

^ y^JK$tl>tCoFe^ (CoFe-N) , If 
yij y y-f h WMtmAZtlti* y*Y6frt>* 
ffcZtlfzC o F e£& (CoFe) &l^N i F e^O 

[013] ^/^«}SS:ffl^7tS^ >y^SrffifflL. S. 

o-t >y ^ y y-f h y v&tff&kZixx -/*mfr 

^^•y^EKSiutCoFe^ (CoFe-N) . *f 
y * 'J y f h 'J -7 J±tfi§Jk2tltlX y =^>S*» ^>^< y *B 
f£.ZtlfcCoFe£& (CoFe ) MfN i Fe^ 

f es.kmm^}k<7m^^ty^y , 

[014] ^^xmSSSrfflV^mM^ y*£rfl«BU 

o-^-y y y-t h y n'A^aAS/iTi-^v^ >y 4f?S*» 

^>y^{£$il^CoFe^ (CoFe-N) . V 
<y * 'J y t b »J >?£.tfmXZtl1zX >y y^Jg 
^il/cCoFe^ (CoFe) 2S11/N i Fe^iO 
Feit ^^ttJK^H k fc COffl® ZTtk-tfy 7 . 
[01 5] ;Wxm^£ffl^m«^ y*£tefflU B. 

^•y^ y y-t h y ^a^ma^^to^v^ -y^ig*> 
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L>Xv*%tfi.Zh.t:CoFe-&& (CoFe-N) . If 

«/# y y-r v y VJxtfmxztitzx 

&ZtlfcCoFe-&& (CoFe) &tfN iFe^ 

oij-y # y w-b y ^A^jgA^ixTv^v^ 

7 ^fM^ilfcC o F e e St . *-y*m 

®&(s/\ ) at/Copying (g/i ) t<7)K^ 
[frf-wfftBJj] 
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